Abstract---
INTRODUCTION
The study of elastic stress field around discontinuous in geometry is very important for researchers and designers for safe-life of the components. In this work hole is cylindrical circular and oblique hole for infinite plate is considered for stress analysis and they are made up of homogenous, isotropic, and linear elastic material, the cause of this highly localized or accumulation of stress near the change of cross section or clustering of stress lines at the point of discontinuity is termed as stress concentration [1] . The principal cause of stress raisers like holes & notches, because concentrated stresses larger than theoretical cohesive strength will generally cause local plastic deformation and redistribution of stresses [2] .
An oblique hole is one whose axis is not normal to the infinite plate which it penetrates. These holes can be found at non-radial openings in cylindrical and spherical shells, gas engine turbine blades [3, 4] . In any ideal, linear elastic component, the ratio of the maximum stress to the nominal stress (σ Max / (σ Min ) is designated as stress concentration factor (k t ). The stress concentration factor solely depends on the geometry, mode of loading and type of material selected. Geometrical configuration of these holes can be circular, elliptical or it may be a square depending on design requirements [5] . The stress fields are of great interest for researchers, engineers, designers and academination for many years.
The stresses around holes can be determined for infinite plate by using theory of elasticity. In the case of oblique/skew holes, most of stress analysis has been carried out using photo elastic technique. At the intersection with a plane surface, a skewed cylindrical hole gives rise to an elliptical trace and produces an acute-angled edge which, for large angles of obliquity with respect to the normal [10] . Photo elastic investigation was carried out by the stress-frozen method to investigate stresses at oblique holes [6, 7] . Most of this work is based on assumptions of plane stress or plane strain and was accomplished by means of conformal mapping techniques widely used by Muskhelishvili. Comprehensive reviews on the subject have also been given by Neuber and Savin [8] .The theoretical study of the elastic-stress field in a plate with a skew hole has been given by authors Ellyin, Lind, and Sherburne. Infinite plate with tension is restricted to small angles of skewness [6] . The classical solutions by Kirsch for the case of a single circular hole in an infinite plate, many other problems have been solved [9] . In this work oblique holes with various angles of inclination are used (0°, 30° and 60°). This approach is based on the concept that the gas turbine blade components are analysed for the stresses treating them like an infinite plate with holes.
Notations
Following symbols & notations were considered for infinite plate with oblique hole. 
2.1.2
Geometry and Oblique Hole Notations The infinite plate with geometrical details 325(l) x 50(w) x 6(t) mm with hole diameter 5mm were considered for study and analysis of stress around oblique hole as shown in figure 1. resulted from the automatic meshing of the MSC/PATRAN software package which minimized element distortion. Figure  3 shows a close-up view of the nodes around the hole, which are not uniformly distributed. To save computational time and cost, the meshes were refined in the critical area (around the oblique hole), where the stresses had a rapid variation until convergence was achieved. Larger elements were used elsewhere. None of the elements were excessively elongated or distorted. In this way the number of elements was optimized to give accuracy at a reasonable cost. The angles α and ⌀were important parameters in the number of elements required for the models. For more or high values of α and ⌀ the number of required elements was very high. The computational analysis was carried out using MSC/NASTRAN -NX v7.0.Finite Element (FE) model as shown in figure 3. Finite element method is a powerful technique used for analysis of elastic stresses around cylindrical oblique hole. Here, a general method of Finite Element Analysis (FEA) is used. The results of stress contours for plain stress condition are obtained, and they are very in good agreement with experimental results. This ables us to predict the distribution of stresses around oblique hole. The FEA solver NASTRAN -NX v7.0 is used to solve the pre-processor data file. There is a good correlation between the FEA and experimental results. The results are presented in figure 5 ; to figure 10; In post-processor result can be presented in the stress contours /tabular form. region. Three angles of inclination of the hole with respect to the surface of the plate, 0, 30 & 60 degrees will be considered for study & analysis.
Boundary Conditions

Material & Properties Details
Stress analysis is carried out for different materials. Linear elastic stresses around hole for low carbon steel, Titanium, Nickel and their properties were considered for analysis around hole local region. The chemical composition of alloy steel as shown in table 3.
III. RESULTS AND DISCUSSION
Finite Element Analysis (FEA) results
The distribution of stresses/stress contours around holes for different oblique angles subjected to remotely applied tensile and bending load as shown in figure 5 to 10. The above finding results of alloy steel material & super alloy Nickel material when infinite plate is subjected to uniform tension load will be considered as plane stress condition & stress analysis is carried out based on that only and it is observed that localized stresses around edges of oblique hole. The above results are also presented in the form plots of angular coordinate 'θ' in the plane normal to hole axis Vs. induced maximum stress by Finite Element(FE) analysis around edges of hole as shown in figure 11 to 13 for alloy steel material and from figure. 14 to 17. for superalloy material. The study & analysis of stress field over angular coordinate of oblique hole edge is presented and shown in figure 3 .15 to figure 3.16. pace component materia cessively for infinite plate subjected to uniform tensile and bending loading for different obliquity. The experimental results show that the maximum stress ratio increases with increase of angle of obliquity. Also the results obtained can be applied to the plates with a ratio of hole diameter to width of the plate. As oblique angle increases, the distribution of stress slowly decreases in alloy steel up to (θ = 0 0 ) & further decreases somewhat more till (θ = 90 0 ) as compared to superalloy titanium & nickel material. Finally, it can be concluded that alloy steel material are more reliable in general engineering applications. Thus, a study of elastic stress distribution around oblique holes in aerospace components for safe life of design was made. 
